The cytochrome c peroxidase-cytochrome c electron transfer complex. The role of histidine residues.
The histidine-selective reagent diethyl pyrocarbonate and dye-sensitized photooxidation have been used to study the functional role of histidines in cytochrome c peroxidase. Of the 6 histidines in cytochrome c peroxidase, 5 are modified by diethyl pyrocarbonate at alkaline pH and 4 by photooxidation. The sixth histidine serves as the proximal heme ligand and is unavailable for reaction. Both modification reactions result in the loss of enzymic activity. However, photooxidized peroxidase retains its ability to react with H2O2 and to form a 1:1 cytochrome c peroxidase-cytochrome c complex. It is, therefore, concluded that the extra histidine modified by diethyl pyrocarbonate is the catalytic site distal histidine, His 52. In the presence of cytochrome c, no enzymic activity is lost by photooxidation and a single histidine, His 181, is protected from oxidative destruction. This finding provides strong support for the hypothetical model of the cytochrome c peroxidase-cytochrome c complex in which His 181 lies near the center of the intermolecular interface where it seems to provide an important link in the electron transfer process.